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(57) Abstract: It is intended to provide a method of transferring a gene into T cells which comprises the step of contacting a paramyx- 
g ovirus vector with activated T cells. It is also intended to provide a method of producing T cells having a foreign gene transferred 

thereinto which comprises the step of contacting a paramyxovirus vector with activated T cells. Moreover, it is intended to provide T 
^ cells having a foreign gene transferred thereinto which are produced by the above method. Thus, a gene can be efficiently delivered 
^ specifically into activated T cells, which is expected as applicable to immunological modification strategies through T cell-directed 

gene delivery. 
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V^s-sm-i, 7f/^f7 5t-f (adenosine-deaminase; ADA) XfefeiZj: 

^mm^m^^f± (ada-scid) KM-r^m^mm^mmm^hmm^ 

^<Dm&}<D lot ZtlX^tc (Blaese, R. M. et al. , Science, 1995, 270: 475- 
480; Altenschmidt, U. et al. , J. Mol. Med., 1997, 75: 259-266; Misaki, Y. 
et al., Mol. Ther., 2001, 3: 24-27) „ 

zt&, m&<Dmmkt£^x^z> 0 

fo^fC^V^jfeV^ (Altenschmidt, U. et al. , J. Mol. Med., 1997, 75: 259-266; 
Hege, K.M. and Roberts, M. R. , Curr. Opin. Biotechnol. , 1996, 7: 629-634; 
Tuohy, V. K. et al. , J. Neuroimmunol. , 2000, 107: 226-232) 0 St-fS^*^ — 

(tumor infiltrating lymphocytes; TILs) ffi^Sr^O^^rf^J^^V^T 

TtZmn&JtefefcK*—? i. b&7jk&iStlZ> (Rosenberg, S.A. et al. , 
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N. Engl. J. Med., 1990, 323: 570-578) 0 ffittfklT U 

gPF:££>f/w* (hiv) H-^tnwyf^/i'X^^- t#<©aii?i 

toTV^^ ^nfiHIV^CD4y ^/^(^fRjbfc hntrXA^o^fc-t?fcS 

o 5a#©»*oHf*, *<9 9*- A<D^<D-r>-7}f— h*3«tt5^'fe^o-r ^ 

Ojgtt^TJB^oae^^^ft^ttfBSH^Jilll^iUyt («©HIV^ ^— 
^pJ^15%Jc:*f LT, Z.<D^<?P— Xfe¥-i%Sl%) (Dardalhon, V. et al. , Gene 
Ther. , 2001, 8: 190-198) „ b/^Uft^b. #(OIIV£^tHpimt£?'lVl'^£:^ 

^rilfe-erTV^S (Buchschacher, G. L. Jr. and Wong-Staal, F. , Blood 2000, 
95: 2499-2504) . £ ^^J^^Jt^^B^^^ J: 95fi^*«i©WiK«rW 

srt ^*wt»as> s - <b nw h z> „ 

«*©&#^^**-©i*AS:fTV\ it^igA3b^&$J£L7c„ tofe*, * 
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(1) T«lc5t^Sr^A-r^^-efcoT, ttat^HF-tfiy^i-S^^ ^ * y * 

(2) s*? ^9 frX**? A****? 9~--£lbZ>* (!)• 

(4) ^7 5 ^ y ^-ivv;*^*— ^s-fe^^ i>-f /w*-<^— -e&5. (3) 

(5) (3) titite (4) ^|B«fe©^?fetc:J;»)85i5t$tLfe, ^SjQt^^A* 

(7) ^^y^/i^^^—^ir^v -t*&3 N (6) 
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•v&zzb&wmirit. tot, *58wo*jsfer±, EH^ttis^owittfcara 

&tc*&w&s imm^mm^mm^mx-r^mx^x, (a) m» 
t>, *m£izmj%TMm^te^%mATzxmz.^thZ> a mm*, mum 

? y ;v*s<??— &Z<DTMfoKW&&*£Z>mKft'?X-b£^\,, ^7?^y 

fcS^Jt?feSJKy -7lsl/teb&&mt1rZ> (Bunnell, B. A. et al. , Proc. 
Natl. Acad. Sci. USA, 1995, 92: 7739-7743; Chuck, A. S. , Hum. Gene 
Ther. , 1996, 7: 743-750; Chinnasaray, D. et al. , Blood 2000, 96: 1309- 
1316; Fehse, B. et al. , Br. J. Haematol., 1998, 102 : 566-574) „ — jjX'* 
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(D±^y^c v^/isx^?*- (sev) &fr-rz>Memtei&fc*mmte, 

(nasal mucosa) (Yonemitsu, Y. et al. , Nat. Biotechnol. , 2000, 18: 970- 
973), Jfc^ (vasculature) (Masaki, I. et al. , FASEB J., 2001, 15: 1294- 
1296) N fHttEiKBjft (retinal tissue) (Ikeda, Y. et al. , Exp. Eye Res., 2002, 
75: 39-48) ^&&;ftfcf«ttft8r*£ Htt, JttRttJSV ^R-Cfx 5 r. t 

tc (3o^5ic*, mm) o mmmmzmnzk, ^7^y^^^^ 

*3SM#e>tt. in vitro T'fc V^«©3NBia»SS:®< 

la^fi, #Ix.«lX10 6 /ml~4X107ml > U < te4X10 6 /ml~8X107ml, 

L < J38 X 10 6 /ml~l X 107ml &£\CtZ> t X V \ 

M0I»l~500(DP^T^-^-i-^ £ £ b < „ «t 9 0* L < ^2—300, $ £> 

£ L< {33-2001? £> 3 0 ^^^-iT»^^M{^^B#^T^+^-e$>«9. 0H 
^.«1^£1±, #*U<tt3^£JUb % 5^_h, 10^± N *fcf^0#EUig&fe<*13: 

frfc££<, #lx.kfi~60#m^ £9 4$^-nrf5^30$m&^fcoT,fcv\, t> 

^5£, ^feg^ftW-?*;* (immunological synaps) SrJ^T^CDS. fetCD28, *5 

j^^$flJ3& (APC) is XT J* (Maus, M. V. et al. , Nat. Biotechnol., 2002, 20: 
143-148) &^tj\ 38lod^?fcittS^fcS»a?«J3fcSWH:j; t>, +#fc*©TiNiJSt* 
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TftBliattTy W<3$£ t>V^\ mWl^mTM-kfom (Major Histocompatibility 
Complex; MHC) i|Mo^©^f K*£Hfc*rlM*i-5 ^^"^-"Cfc^TJNB 

jaur^*— ^r^bfcy >v«ares>3 0 ££L-c, #fi©#jftBjte«J:e)^bu 
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<9, ffimfti&mftnmfci^ ex vivoK^x^mK^vtc^mmmm^b^ 
jx?i/¥-fcmmk£nzm&Kte^xtemte*mA^mzm\ tot, 

IZX^O, £ Silted A^£#JiftK:ft±£iirS r £ S 0 

xmmtvtcnmxfr&o taw^mtmrn^ 0^u<«, i^b, il- 

2, IL-4, IFN-y ftifO^-SlM' f^-Y^M^ Fas Ligand, perforinft if <Dl®J& 
S.tI?CD40 Ligand^(D^CJl^^J^*3J:^/^fc{iB^IBJ5a^^'|4^-t- 
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-fZ>ttfc*m\<\ -*>f*y ht^-X#«fe&5V^flow cytometry Hi i5V- T 

fab, m%KttirZ>tfLi£&m^X, y h If — X#«Sfc*>5V>riflow 

cytometry^ J; 5 V— =T J >?&n ?ZbX, flH4^TjNBI&S>5 V^tt^>f -^T« 

^>-e#s 0 mxte-rj—zfimmfe, fccvsfcw do^g/mi) b%i<3)2%%iw 

(10^g/ml) ^if^ffc^l/^fOT^SMt^itSi^, £f;£L 

h^t&'jkSrSU&U ^:tv^^?r*tiJky ^s<W£m0.XV V^£#$tb 
, ^-tt^lXloVmlcD^^PS, K^-£^<DJM?^t$j;Sr30 GyOj&ttiM 
ttSrfrVV 24?t^7 P V— M^^Kl^fr-msOO/zl^o&AU t ML-2 (5~ 
100 U/ml) T^BK±£#^£r£T*#bn5 0 ^^7PP^r<t© K^-^*f 

mmMvi/;<MxmmTz>zbx-zsmxhz> 0 fawMmmmmmt^xit, & 
m<Dfcmmmm$iWiCY)zmw b m^smm^ mmit z ntc if — x& %> v > mm & 
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H20 Gy~30 Gy%mH Vfch(D%#Lm^mmkU *tl\Z.jffi]k&*)ftm\s1tT 
$BJ3££IL-2 (5-100 U/ml) J^a&S^li, ^<Pft!lIL-7^C9MjI1^ h^^fy^ 
&T"C7 B 7H^^©|?flBj*S:3|lIff 5^^»-J:oT#^tLS (Fields, 

R. C. et al. , Proc. Natl. Acad. Aci. USA, 1998, 95: 9482-9487) „ Z.^XFB 

KWoTV^^bil Class I £>3V^£Class II <DT h b^f- 

So 

{7j—y—Mfas &4t£Ttfc.mW;Mm % T— ^^^^APCfcifSrg- 
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5K:te^UTV^V^y;*^t-;^K£w5o Ifrftttt, m^gix.*? y j* 

7^ y ^-fA-^fci:, cDNAd*fe^«dcUT^i-5ii*S-e#S (Y. Nagai, A. 
Kato, Microbiol. Immunol., 43, 613-624 (1999)) 0 
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-efe«9#-5o ^BJfc&^T TDNAJ — *^DNA*5 J; t>— ^DNA^ 

#ii§ m ^ *3 v> t y< y $ ? v f? << jv 7s t i-z 9 ^ ? y t7 << * n ( 

Paramyxoviridae) XcTgrf-fr !7-T 7V^fz.\^(Om^W^ir 0 ^tW^fr 

^il^^^^RNA^y/A^o^^/^O^— ^©loX\ 
*7 % ? V V 4 fr^Wft (Paramyxovirinae) (I/7t°D^/l/^I (^7^y!? 
-</^>S^^W5) > ;^/7^^;^^I^ *5 £l^e— if y ^A-^MSr^tf) *5 
£1^^— ^t^/i^M. (Pneumovirinae) (— a— ^<7^f>'^M*5«tTJ ? 7 t ^ — 

Jls^b^Xn, Aft^Jl-te-feV^ !7^f/^(Sendai virus). ~rL — TJ^/H^ 
£7 -Y /V J*. (Newcastle disease virus). jo^i^< # iJ tf £7-f (Mumps virus), 

t^^/u^ (Measles virus). RS ty^/V^ (Respiratory syncytial virus). 4^ 
!7^/W*. (rinderpest virus). 9 J , 7*f !7-Y JV?> (distemper virus) . i^/W"? 

7<< ^^/^^if «7-r/^ (sv5) . t i/^/w^^if 17-r/v^i, 2, 3M 

^^^tffett^o i «9 0IJx.fi Sendai virus (SeV) . human 

parainfluenza virus-1 (HPIV-1) . human parainfluenza virus-3 (HPIV-3) . . 
phocine distemper virus (PDV) . canine distemper virus (CDV) . dolphin 
molbillivirus (DMV) . peste-des-petits-ruminants virus (PDPR) . measles 
virus (MV) . rinderpest virus (RPV) . Hendra virus (Hendra) . Nipah virus 
(Nipah). human parainfluenza virus-2 (HPIV-2). simian parainfluenza virus 
5 (SV5) . human parainfluenza virus-4a (HPIV-4a) . human parainfluenza 
virus-4b (HPIV-4b) . mumps virus (Mumps) . $5 J; "(^Newcastle disease virus 



WO 2004/038029 ^ ^^PCT/JP2003/013476 



(NDV) ft if & ^ * tt 6 o i!)0ll<lt Sendai virus (SeV) , human 
parainfluenza virus-1 (HPIV-1) human parainfluenza virus-3 (HPIV-3) N 
phocine distemper virus (PDV) „ canine distemper virus (CDV) N dolphin 
molbillivirus (DMV) s peste-des-petits-ruminants virus (PDPR) N measles 
virus (MV) s rinderpest virus (RPV) Hendra virus (Hendra) ^ $3 J; Nipah 
virus (Nipah) fabt£%m& 9m9lZtlZ>$<< A'XlfiM&'V% 5„ #3§PJ§<£> !7-T 

^*m. try !M/w*jR«r£t?) ^Mi-^^-r/^^fcK^ofi^ 

•Cfe 9 „ <fc 9 L < f*W^ tfB rM/l^J^ (genus Respirovirus) (^7 5; ^ 
y^-rfVKXjR (Paramyxovirus) £t>-g"5) fcJRi"* /^Sfctt^CHifrtf 

^y;VaL^r^4 (HPIV-l) N t b^7-Y 3 

M (HPIV-3) % &iss<?>C isyAs^lsyr *}s(/]sXZm (BPIV-3) % irl^f /V 
X (Sendai virus; 1 %Ht ^W^tbS) , *3J; 

OTvw^^f V^y^Vif^^/^loS (SPIV-10) J&^s-&*tt5o *55Wfc*5 

S^/i^tt, Tc&M*. i?£#c. 7«t, # J; tfAfcft 

^or^fy (RNP) £l?j&U 8*fieflCteJ;!9yyA*©3ie^#3&SU - 
^RNA^1S^$ttT^RNP^^$tt5atMSr^oRNAT?fc5 0 — jttfcy<?9 5: y V * 
'f^O^Att, 3' V— y—mMLkS' hW7-f^©W(^ iM/i'**^ 

@a?iJ(E@a^ij) - ^sb^ij(isb^ij) - ^bs^ib^ij (ssh^ij) as#&u rttfc«t«9 
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o 

l/*tfn ty^/V^M NP P/C/V M F HN - L 

jV^Wk NP P/V M F HN (SH) L 

^:—\f^^^jV^m NP P/C/V M F H - L 

^#-Srte. NPat^^(CoV^-C{i M29343, M30202, M30203, M30204, M51331, 
M55565, M69046, X17218, Pifr^fcoV^te M30202, M30203, M30204, M55565, 
M69046, X00583, X17007, X17008, Mitten fclOV^-Cte D11446, K02742, M30202, 
M30203, M30204, M69046, U31956, X00584, X53056, F5fr|S^COV^te D00152, 
D11446, D17334, D17335, M30202, M30203, M30204, M69046, X00152, X02131, 
HNit^^{£ 0^X13: D26475, M12397, M30202, M30203, M30204, M69046, 
X00586, X02808, X56131, Ljt^4COV>Tf2 D00053, M30202, M30203, M30204, 
M69040, X00587, X58886 ^ b 0 ■&tc : £<Di&<D? 4 K"T3 !7-f 
fr*1&te7-&M7F-ftUt, NSt^^^OV^Tfi, CDV, AF014953; DMV, X75961; 
HPIV-1, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, X85128; Mumps, 
D86172; MV, K01711; NDV, AF064091; PDPR, X74443; PDV, X75717; RPV, 
X68311; SeV, X00087; SV5, M81442; Tupaia, AF079780. PjUk^JIOVn 

Tfe, CDV, X51869; DMV, Z47758; HPIV-1, M74081; HPIV-3, X04721; HPIV-4a, 
M55975; HPIV-4b, M55976; Mumps, D86173; MV, M89920; NDV, M20302; PDV, 
X75960; RPV, X68311; SeV, M30202; SV5, AF052755; &.£Tfi Tupaia, AF079780 
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s CJt^y-fcloV^tt CDV, AF014953; DMV, Z47758; HPIV-1. M74081; HPIV-3, 
D00047; MV, AB016162; RPV, X68311; SeV, AB005796; $S ZIP Tupaia, AF079780 
s M3H5"?K:oV^f4 CDV, M12669; DMV Z30087; HPIV-1, S38067; HPIV-2, 
M62734J HPIV-3, D00130; HPIV-4a, D10241J HPIV-4b, D10242; Mumps, D86171; 
MV, AB012948; NDV, AF089819; PDPR, Z47977; PDV, X75717; RPV, M34018; SeV, 
U31956; SV5, M32248, FiHS^O^T CDV, M21849; DMV, AJ224704; 

HPN-1. M22347; HPIV-2, M60182; HPIV-3. X05303, HPIV-4a, D49821; HPIV-4b, 
D49822; Mumps, D86169; MV, AB003178; NDV, AF048763; PDPR, Z37017; PDV, 
AJ224706; RPV, M21514; SeV, D17334; fecfctF SV5, AB021962, HN (H* fcteG) 
%tte^-\ZO\^T1Z. CDV, AF1 12189; DMV, AJ224705; HPIV-1, U709498; HPIV-2. 
D000865; HPIV-3, AB012132; HPIV-4A, M34033; HPIV-4B, AB006954; Mumps, 
X99040; MV, K01711; NDV, AF204872; PDPR, Z81358; PDV, Z36979; RPV, 
AF132934; SeV, U06433; &£X* SV-5, S76876 *S^0^-C#5 o <§.U 4 fr* 

fc«VTJilB«>E-I-SE^JSr^b*cr^'fe^^fcE«*tb'5. ?S ARNAfcSsv^ 
T*t>3' (CofiV^RFte, 3' V — m&t&ORFb <DmzSWffl<0&&&&~X?ib 9 , 

it 2 o<7)0RFte N #J;U3lRES^IE?lJ£JlV^III— hnVi LT^$*-5 r. 

tfc^rie-efcSo -<z><fc5ft#^f3\ -H&2owoRF(DP^^«E-i-sia^j{*^^ 

\i\ m£M(Ds<7 yf74/\sX<DWr&, jfc§!#J&RNA$V -M*. 3' y — 

N % P. M x F x HN, ^Xmm&M^T^^^^lC^— Kt"5 6 o^ORF 
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&*L<te. m±m^^ju^tmmK. 3' v~y~mmzm%s n, p, m, f, hn 

L-CV^-^*-te, »rtT*g#^J^RNA^7 A^bitfc^3§3iu ^/A 

z(D&ot£v^;v*'<?ft--(Di§mm^ xmi^x^^mm^-m^^ 

bmt£?^mt)*ift^mv4/i'xm^mzj&£ti?£\,\ ^<dt^^ —mm^o 
tf^jf ^ Fitfe^as^ ufcm^x.^ o 7 ^ ^ y i>-r y^^^ y y j^&mu-f- 

Z>7y*^ K£r, F^&fC<^§^^-/j;P>TW;iM\ p N feit^!6f©M^ 

-OSiMtT5ii:m5 (WOOO/70055 *5£U? WO00/70O70; Li, H. -0. et 
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al., J. Virol. 74(14) 6564-6569 (2000)) „ #IJ;U3> Ftit&^&tte&mz 

^/^^o^v-<n— ^sSStN 09^.rf*i§ttnrt^!>^^^ (vsv) <£>GS6« ( 
VSV-G) ^ilfSii^So *38M©^/^-<^^— fctt, vsv-GB6St& 

Me^^tp^a.— k*-t ^-f/i';*^*— jas^**L5 0 arna 
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%>^^?A' s f-~l' (hemagglutinin) ?£&.b J 4 *7 % & (neuraminidase) 

m*x<DVj/isx(D&7£\!k%fa±£^%~k&^mxh?> ! i u m?L&&m<Dm 
&%&mi-z>z.tfc£<Q, mmm*mm-tz>z-tb^mxhz>o Fiet^ 
^its- tiz.£iomM&m$:w%m-f%zki>x£z> 0 nt^ m^i^ mmmm 

Ym-rz>^bbx%z>o 

^?X&(Dfe±\Ctt1rZSe\<Dfcm&&&m\£Wi{>1rZ> (Kato, A. et al. , 1997, 
J. Virol. 71:7266-7272; Kato, A. et al. , 1997, EMBO J. 16:578-587; 
Curran, J. et al. , W001/04272, EP1067179) 0 £ (D «fc 0 t^Mit^? ? — l* % 
in vivo ^fcteex vivofC&ttS^f^&V^^jgAffl ^ — t LX 

mz.mmx$>z> 0 

St-©^? • itB!£rfTV\ DNA^^— ^&Wtc^^t£&^&1$^<Dm.&7&%- ( 
integration) teSS^l b&l^ (Lamb, R.A. and Kolakofsky, D. , Paramyxoviridae 
: The viruses and their replication. In' Fields BN, Knipe DM, Howley PM, 



WO 2004/038029 




IPCT/JP2003/013476 



(eds). Fields of virology. Vol. 2. Lippincott - Raven Publishers: 
Philadelphia, 1996, pp. 1177-1204) . £ <D ■fc.#>m&#H1% &Z>1$4b3S .fc T&fi 

w*j£*is?<< y4>\>* (sev) zmu&imttvxhftizm.mvmmmibbti 

^^tUTV^S (Yu, D. et al., Genes Cells 2, 457-466 (1997)) . £fc, # 
?<0%&ttk (flexibility) ^ifttf ^ j/ b^fcS. ZL<D^oK, 

t h 4kb& -e#A"5IfgT*fe t) % <K^3L=. ^ h S:#JPi-S d t K X o T 2 «^_k<£> 

* fc-tr ^y-r ^ tot «^m4-ejw^ c 5 ^ t dm h 

iot#th mmmizte v * Tlf^ft^ Sr^ £ * v > £ v ^ 5 £ 

MWt^tiot fc3d$£*L-CV^ (Hurwitz, J. L. et al. , Vaccine 15: 
533-540, 1997) 0 "fe^^ !>-f /W^O^ftb©^^ ±^#4 Jl'X'*-? * 
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<£ 5 (C^Ai~5 £ <k \^\,\ (Journal of Virology, Vol. 67, No. 8, 

4822-4830, 1993) 0 WAVfeft&mte^bV'f/l'XQMFb&ffliZ.^ E-I-SIB^IJ^ 

W001/18223) o ^fc, ^7 A±(7)^5fe5t^Oif A-fiS^«toT$iJ^I-rS^^^ 

A-tzuk*mm>i^<Mm<tez> 0 ^5t^©#A{4e«, ^a 

v^>f^seK3t^f-f4N3t^-cfct) N 2#aoa^?-ttpa^f--c&5 0 mtc 
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^ia^ifT^/i^;^ (-r^^-^^-f ^<>*y A^iwicT^-fev^^) 

;U#i£^|§B*&g|tf&£ LTT7 RNA/Ky y 7~ £W«*BB?U 4r*UJB U tfERNAtfy * 9~ 

^03' «smi B-eo»faiy ast=«— k$*-c*5#, -oy #-yv ajc ± 9 ie 

^^3'«^§Jt) tti$tt5«t 5 {--TSvl (Hasan, M. K. et al. , J. 

Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMB0 J. 16: 578- 
587 Rtf Yu, D. et al. , 1997, Genes Cells 2: 457-466) 0 

mK&ftmmm^&mTZm.fr1&&±^y^V'(/l'X'<?*-- fi, Hasan, M. 
K. et al. , J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, 
EMB0 J. 16: 578-587 JkTP Yu, D. et al. , 1997, Genes Cells 2: 457-466<7)|B 

, 25n g //z m±(om^xmn^mm^—<D^v^ K^iit-f s zttw* 

IA\ j^T, Not igP^fUfflU-C^-r^^yyARNA^a— K1-5DNA{C^5&ft<|£ 
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;mm&i&mk£&te^&5teMMmm&&mh>, Not m^^m^\^x^< 

oo^-f^— <o$ UftfcNot i«RflrSrf+Jqu-c*5< z.bte&*). mmztiltWift 

(Dmffli&Not imtiLk-fZo V^?^*?; AJi}^A^tLfc^cD^it^(DORF 

&<Dmm&^tifj:\^4m.m, m^.M^i^< men) &38&u -t©^^^^! 

WWfc*fP#gcggccgc&f*;&n U $ {£^©3' fillc;*^— 1J— t hXi£M(0 9 it 

s^fc« 9^6 <Dmm&imz.rc.m<Dffim%:tfM u $ e> ^-^©3' ^(c^^cdna 

y ^-^M^DNA@H^J«5' Affile© 2 .£Lt<£> ^ l^^- K b < « 

GCG:fc«J:tJ*GCCft£<E>Afc* m«^fWjfc*3l5©E3?!|iS•^^j ^ J5:V^4^SS, M^*b< 
teACTT) SrWlU 3' WCtfo* I»WWMfcgcggccgcSr#3&Pb, £ £^©3' HJ 
fcS&£P#^5fc«>©^A»rJi-©;a-!J ^DNA^r#Ani-5o =?DNA(D^:^ 

tH~5 (V^^5 r6CO^l — /V (rule of six) J ; Kolakofski, D. et al. , J. 
Virol. 72:891-899, 1998; Calain, P. and Roux, L. , J. Virol. 67:4822-4830, 
1993; Calain, P. and Roux, L. , J. Virol. 67: 4822-4830, 1993) „ ^<DZf*7 

Asx&smm* mm* &&mm?ii<Dmwmm&L »£l<w:*:*i-£*l 5'- 

CTTTCACCCT-3' (gB?IJ#-5§- : 1) , 5'-AAG-3\ *5£t>* 5' -TTTTTCTTACTACGG-3' ( 
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PCRte, Taq^y * =7 — if ;£fc{«<Dtf!l<£>DNA/K ]} ^ ^SrfflV^jI#cD;£$fe£ 

-v^i-<5o k^*— zfrz-f^/j^cDMCDNot wwn&8&$ 

au <>-f /k*cdna&#5- £ ^-srt&T-fcSo 

fcdST?^ 5 (Yu, D. et al. , Genes Cells 2- 457-466, 1997; 
Hasan, M. K. et al. , J. Gen. Virol. 78: 2813-2820, 1997) 0 Not I 

ftJP£gM££:*1-5 18bp(D^^<— V— WM (5' - (G) -CGGCCGCAGATCTTCACG-3' ) (IE 
?m-f§r: 3) % s ?v—^l/7iSfotz^^#4V4>\'^JJ*cmk (pSeV(+)) <D 

v t m e w <dmf t<Dffl iz-wx l % ^f/v^m^. * ^cot^?; 

J»m (antigenoroic strand) &&<D g V itflF-f AgB^-a tf X ^ K 

pSeV18 + b(+) £r#5 (Hasan, M. K. et al. , 1997, J. General Virology 78: 
2813-2820) 0 pSeV18lD(+)OAfot I^ifc^at^iff^^tfAL, BfM<£>^» 

tizzy, ^mwtD^??— *wMf&-rzz t&x*%z> 0 *mwte, ^mmn^ 
*i&mirz> 0 titt&wte, ^w?)^? *-(Dmmzmm-tz>tc$><D s m^<? 
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<k£p<E>;fr8s£rflJffl X^XffO i t&X*%Z> (W097/16539; W097/16538; Durbin, A. 
P. et al., 1997, Virology 235: 323-332; Whelan, S. P. et al. , 1995, Proc. 
Natl. Acad. Sci. USA 92: 8388-8392; Schnell. M. J. et al. , 1994, EMBO J. 
13: 4195-4203; Radecke, F. et al. , 1995, EMBO J. 14: 5773-5784; Lawson, 
N. D. et al., Proc. Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. et 
al., 1995, EMBO J. 14 : 6087-6094; Kato, A. et al. „ 1996, Genes Cells l: 
569-579; Baron, M. D. and Barrett, T. , 1997, J. Virol. 71: 1265-1271; 
Bridgen, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93: 
15400-15404) o Ztltb<Djjmz&V), zMSttPftlfc^-f /V- 

Mcfcf&temmt, (a) ^^^^y^^/^yy^RNA (^JfT-C^mWA) * 
tcte^CDftMm (^T-f^m) & = —Ki-ScDNA«r, N, P, *3«fctflLMSSC£3l 
It5fllJfetfe?$t§lt s (b) £jfcUS:>*9$*y ^/l^^irig^i: 
?f£[Hlifc-r5Xm. i-^^MtSCimSo fe^<Dfr#>\^ yy^RNASr=t 
- h*TZWAfom^f£7 P U^—?-<DTffifcmffiisfrlZ> 0 mmtSfrtc^y ARNAte 

n, u &£x*pm&M<D&teTxmmznm>m&fc : km}$,-tz> 0 zvx m. hn s 

J ARNA&3 — K-r^DNA^, tfSJx.fcmy'n^e— ©T^i^^^^ T7 RNA 7f? 
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, (DBWo^l!a^0 3i«>5J:5*DNAtfcjS4fe^5^ife % ®gMfiia^$ 

ttii, l^©h7^7x^^3i/^I^Jfft§o #J;Lkf. DOTMA ( 
Roche) % Superfect (QIAGEN #301305) „ D0TAP > DOPE. D0SPER (Roche #1811169 

^rtfCtj+^**ODNA>&5A5r ^^f>tb-CV>5 (Graham, F. L. 
and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silverstein, 
S., 1977, Cell 11: 223) 0 Chen*5 «fct>*0kayamate h 9 V^^T — Wfcto^&LWk 
tfcffrU 1) mS&b&tfcmWM ^x-^—i 2—4% C0 2 % 35°C. 15 
-24B#|^ > 2) DNAttifi«^J:t>Sft)K© 1 b^?Stt^i«<, 3) «fc«!«&*<©DNA»| 
20~30/ig/lIllO^:#fta^J5^^fc«* s #b^^-5i:^R#bTV^5 (Chen, C. and 
Okayama, H. , 1987, Mol. Cell. Biol. 7: 2745) 0 ©<D#i£te\ —M&}%:h : 7> 
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X7*?i/a :/fc5ibTV^o teDEAE-r^;* (Sigma #D-9885 M.W. 

5xio s ) a?KSrMSa^DNA*^JfCW5Slb, h7^7x^i/ 3 y^5^ 
*nk*vcv^ 0 ^#:o#< lixyKy- A<&>£^##$jft,-cL*5fc8>, ^ 

£i£«>5;fc«>t£* nv*l/%Mx.ZZ.k-kX'%Z> (Calos, M. P., 1983, Proc. 
Natl. Acad. Sci. USA 80: 3015) 0 TLfe t lf(m5^T\ #PB 

77-ofi$, dna^, mmmm^mmmtTx-Bk^b £*ltv^ 0 

AiZfc, h7^^7x^i/3i/^I^3iUTV^o #3Sfc:f* Superfect 
Transfection Ragent (QIAGEN, Cat No. 301305) „ ^fcfi D0SPER Liposomal 
Transfection Reagent (Roche, Cat No. 1811169) ^^v^ t>tlZ>&, ^ *l,6> i^M 

245t^ 6 (D^^^^y^^U— h^7cf3 100mm-< h y JE^T% 10% $ 

JteJlJfiL»CFCS):fc«fcTJ^&<ft« (100 units/ml y MJ3o J; 1^100 u g/ml * h 

^1*^^) &^t?M'j?!&m&i& (mo &m^xv^m&m®j^hu;-w2 

Sr»$ffl00%3^7/l^rc^ M£ ft 3 * U 1/zg/ml psoralen (V7 

W» #&T, Sfc^M* (UV) J8J*&a&20#&«^J&fbL;fe:, T7 RNA^y^y 
*— ^^mi _ Smi^X.!7^^^T!7-l'^^vTF7-3 (Fuerst, T. R. et al. , Proc. 
Natl. Acad. Sci. USA 83: 8122-8126,1986, Kato, A. et al. , Genes Cells l: 
569-579, 1996) &2 PFU/«T«fc V 9 ^7©«IDife J:r«JVflg^H| 

lilUlfit5ii:^#5 0 AgfelttlHTCL 2~60^g, £<9«PifeL<te3~20/ i g 
(Dlltity^ V^jV^o^f; ARNA5r=i— Ki"SDNAS:, 17-f /v*RNP£>£6£K: 
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pGEM-N % 0.25~12/zg<DpGEM-P, *3 XtfO. 5~24/z g(DpGEM-L) (Kato, A. et al. , 
Genes Cells 1: 569-579, 1996) i^fCSuperfect (QIAGEN^t) Sr/B^fc V /1? 7 

?i/B^mmiz.£V) b^^x^^ns* n n p, ^m^-K-rsism 

^<??~<DmtknMx.l-£ 2:1:2 if5tt^tL<, K*te, 
fc£l~4 ju g(DpGEM-N % 0. 5~2 ^ g<Z>pGEHH\ 4o «fc t^l ~4 m g<DpGEM-]M&XlMg$%M 

h 9 7 31 ^ 3 >-£rff o fcMte. Bf MK: J: «9 100 M g/ml(D JJ77V fcT^V 
(Sigma) 3t^h^77lf/^K (AraC) , £ «9 b< r±40|tg/ml<OV b "> 
^T^^V^K (AraC) (Sigma) <£>^£r#tf JfiL?f^(^MEMt?i§* U 17 ^ 

fc!Effl0JM!ftA$rK£^£ (Kato, A. et al. , 1996, Genes Cells l: 569-579 

£ 3 0 M LTi»SS» Lfc^, RNP*^tffliE#^*LLC-IIK2]WJia^lf « h 9 
^7x^^ 3 yU«it«. Sfctt, i£*Jb?it3:[H|I|XU LLC-MK2*Bite<Di§* 

WA-rz>z.b&ssmx*$>z> 0 Mtitma-z, t*oh7^7x^^3yifci^j 

fflT'f 5 0 09:1 D0TMA. (Roche) % Superfect (QIAGEN #301305) > D0TAP, 
DOPE, D0SPER (Roche #1811169) i?&mff btl&o V K V — A eft? 
B£<'7t#> N 2 w*^&jmx.%Z.b 5 (Calos, M. P., 1983, Proc. Natl. 

Acad. Sci. USA 80: 3015) „ RNPtf$^A£*bfcJNHfl&-ei3u RNP^bO iM/W^itfe 

/v^vTF7-3«^{c:^*i-5 r. £ ^-e§ £ Q WHttwu m*.t£ 3 mfiUiifc 9 ag-f 
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zb1>x%z> (BHI<klM#-5§- wooo/70055 &xxf wooo/70070#jfj 0 

HlJ|X$^fc^^/^(D^J#{4, &\z.l$CI\J (Cell-Infected Unit) Wlfe^itcfefc 
Jfc^^^tt (HA) CDMfe-TZ b K X K) ®:7£-fZ> - b 3 (W000/70070; 

Kato, A. et al. , 1996, Genes Cells 1: 569-579; Yonemitsu, Y. & Kaneda, 
Y. , Heraaggulutinating virus of Japan-liposome-mediated gene delivery to 
vascular cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. 
Method in Molecular Medicine: Humana Press: pp . 295-306, 1999) „ ^tc s 

gfp (M&%:ftm&m fr^^—#-m^£fgmufc^*~^o^Tra:, 

tfs-e#£ (#|;U£GFP-CIU£UT) o C©J;5i-t«Lfc^fH ClU^H^g 
-£# 5 ~et<5 (WOOO/70070) Q 

£-^3 ZbX\ ^<D^-<u — ^ a ^Wt-S^'l±^-l'/^^^#5 ^ b t>t*# 

,(1993), r#^^F^E<D3fe^^n h=r— /hii, ft^mmmxEmm , )¥ 

£*±, *P£, pp. 153-172) 0 jyfclft{;i{3\ #I?U2> ^*t^P^^lcAtL9~12B 
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3c#s &m$£B, ^S?*/Hfa- =j±, pp. 68-73, (1995)) . 

flu*.**. Fat^^^Lfc^^^^^/v^^^^-^^^^iasi^ ^T<o 

£ 5^tT5 5 (WO00/7O055 *5<tt^ W000/70070#^) 0 

<1> FSfeT-^M-fe A>*?J A cDNA^o J; iFF^gf^f *7 5: K^#|g 

(SeV) ^S^/AcDNA, P SeV18 + b(+) (Hasan, M. K. et 
al., 1997, J. General Virology 78: 2813-2820) ( r p SeVl8 + b(+) J it. F 
pSeV18 + J t fcV^ o ) <DcDNA^rSphI/KpnIT^b U7 7 ^ b (14673bp) £mi|X 
U pUCi8^^D-=^^b-C^^^^ KpUCl8/KS£i-5 0 Fit-e^a^oS 
H« r. © P uci8/Ks±-eff 5 . Fat^o^a w\ pcr-7 5/ a ^fecom^-a* 

*>*-Cf^V^ ^^i: IT F Jtfe-T-OORF (ATG-TGA=1698bp) £: T 0!l *L ?£ 
atgcatgccggcagatga (IBJ!l#-£- : 4) T'ltL, Fit^jk^SeV<>*/ ^cDNA ( 
P SeV187AF) ^ilt5. PCR N F (D _h ffi, [forward: 5'- 

gttgagtactgcaagagc / SB ~$\\ # : 5 reverse: 5'- 

tttgccggcatgcatgtttcccaaggggagagttttgcaacc/IB^lJ#-i- : 6] , FjjfrfS^-fDT^ 
{3 [forward: 5' -atgcatgccggcagatga / ME # : 7, reverse: 5'- 
tgggtgaatgagagaatcagc/@BM#-*§- : 8] V^fcPCR<£>0#>£: 
EcoT22lT?^i-So 5 i-^bfrbfc^^S: K$rSacI^SalI-r«bb-C, F 

atfe^a^^tf^^^ (4931bp) ^HHIXLTpUC18^^t3— = V^U 
pUC18/dFSS t -tZo r ^pUC18/dFSS^DraIIIT*^t: It, Wr}f&®tiL LTpSeV18 + 
OF5t^^tffg^^DraIIIilf>r^g#mx., 7^^3ybt^7^5 K 
P SeV187AF £#3 8 
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±15 ^ 0 MIV SMfcfcJf A-f-5, i^fefefctt, «^«^*3t^l»^«r, Afei I- 
tailed7 P 7-C^'-*3<fctJ ? Afeo MlV-tailed^-f •v— -e*i#g*f Htf 
<2> SeV-F5ie«r»ll»5iimi-»^A'^— *M&«>fM 

*^>f !M/^*©FaM3r?- (SeV-F) ^mi~6Cre/loxP^^M|gm-7 P 7 ^ 5: 

K(D^H«SeV-F3t^SrPCRtriii|iIb, Cre DNAJJ =i>-lf^ — - if J: «? 51^0^ 
as»3»»3l**L5J; Sfcm&'ZtlfcT'?*^ KpCALNdlw (Arai, T. et al. , J. 
Virology 72, 1998, plll5-112l) ©3-=-^t^ h Swa IftMfclCffAU -7*7 7* 

% KpCALNdLw/F**l6-f-5 0 

Fat^^ts ?jj»frt> mm *? <j >V7. ismx-r s tc «> , sev-F^ e %mm-t 

Jlsmm&3k%®ffoWLLC-VIK2mti&%m\<^& £ £ 5 e LLC-MK2«te, 10%OB 

Lfc^KKb £ i/JB&Ifcjfcfit (fbs) % v V VG-f b y £ A 50HMSfc/«l, *S «£ 
;* M^hW S'V 50/ig/ml«r^PbfcMEMT?37 < C x 5% C0 2 t?i^^i-6 o SeV-F 
5t^^f^fflMWtttr^-r^fc*, Cre DNAU a^lf-*— 1?fcL± «9F»^S 
SrraaMSiS * *i -5 <fc 5 tcR fff $ fr/ciilE^ * 5 KpCALNdLw/FSr . V ^Wt*^ 
i/tyJ^fe (mammalian transfection kit (Stratagene) ) (£«fc:9 N ^(D7°p h =* 

lOcm^— h£/BV\ 40%=i^7^^^ h^-e^WbfcLLC-MK2^Jia(C10/zg(O 
KpCALNdLw/F&^A^. 10ml 010% FBS Sr^trMEMJgi&lCT, 37°C<£>5% 
C0 2 -Y^^a.^— ^ — tf^24^ra^-rSo 24^^{C«^f*^U, lOmligifi 
l!l®»^ N 10cm->-Y— V5tfc&JBV\ 5ml lft, 2ml 2*fc, 0.2ml 2#:Kl3£#, G418 
(GIBCO-BRL) £rl200/i g/ml^^-g■^PlOml<D10%FBSS^^^fMEM^%^^lX^#^S:^TV^ % 2 

mm^k 9^WUTtfcG418^Wtt^i-«f*^o-ri^>/y j^StJBVvCIhI 
iRi-^o (UidL-yt^-^ VfilOcmT"^— h^=»V:7/W3^ MC ft 3 
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Fm&n<D&mw§mte, mm^cm^^— n:t3y7;vxy h*r^w^*fc 

T*?; V^C /l'XAxCMCre% : $Bb<Djjm (Saito et al. , Nucl. Acids Res. 
23: 3816-3821 (1995); Aral, T. et al. , J. Virol 72,1115-1121 (1998)) (Cj; 
9 M X. fcf moi=3 -CflSBfe $ iTCfT 5 o 
<3> F5t^^^SeV!>-l'/V^COS«^t^liijiI 

JilB pSeV18VAF ©^jfeat^^ASttfc^^^ 5 K£ETF©«fc 5 bT 
IAC-MK2*HJISfc b 7 7 ^ ^ iX a ^i"S 0 LLC-MK2 M3r5X 10 6 cells/dish X 
lOOmmCDiyir — V^fiKo T7 RNA*K y ^ 7— tffcl «fc t> ^ / AKNA^lE^SrfT fc>*S 
S&^fcWU lffliia^#24NFr H m> V7Vy (psoralen) £;ftfcgj&$« (365nm) X 
20 a»|HMQ.abfcT7 RNA/if P ^ 9— &&&$LtZ> ]) = Vtf?^ h !7 ^ i^=T t^/l- 
^. (PLWUV-VacT7 : Fuerst, T. R. et al. , Proc. Natl. Acad. Sci. USA 83, 
8122-8126 (1986)) &M0I 2g&X^ifiX 1 ^PM^$-frS 0 !7 ;5^~T SM' /V* 
^WMHilt^tt, 0!l*.tfl5!7y h^/V^^5^S^{f$^f c uv Stratalinker 
2400 (# ^ a ^#-5^- 400676 (100V), ^h7^^-ytt, La Jolla, CA, USA) £ 

6:2:1:2:2:2 if5ii:^T^5 0 ^Jx.}^ 12 /x g(D^ / ARNA^^-f- 
S:/^*^ h\ IfcTjqcN, P, U *5£t>* F^ P 7^HNgfiK^^,i-^^m^ P 7^^ 
F (pGEM/NP, pGEM/P, pGEM/L 25: pGEM/F-HN ; W000/70070, Kato, A. et al. , 
Genes Cells 1, 569-579 (1996)) £r N ^fr^frttfi g, 4jjl S , 2 u g, 4/ig25.T^ 
4//g/dish^*it h7^7x^ h-TSo fgScB^it*^ jfc?f&^li:^MEMX;?ffl 
!S2r2lH|?5fe^-U, 40#g/mL<Z> Cytosine j3 -D-arabinofuranoside (AraC : Sigma, 
St. Louis, M0) Rtf7. 5Mg/mL<^Trypsin (Gibco-BRL, Rockville, MD) =£: c^tfMEM 
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T*i#*i-§ 0 Z.tlb<Dmjfo&m%LV > *< Is* h SrOptiMEM IZMfflir % (10 7 
cells/ml ) o #*&»#P£3|Eli|fe03gUT lipofection reagent DOSPER 
(Boehringer mannheim) t b (l0 6 cells/25/i 1 DOSPER) ?£WLX' 15ft tfcWtVIt 

10 6 cells /well 12-well-plate ) JfiLtfr£r-g-*ft^MEM (40Mg/ml AraC, 

7.5jug/ml hy^VSr^fW-e^U -h?if SrHJlfc-r 3 C F£WK03tfi^F, 

tt-^v aim xj&s/h$ < & •? X(D^c^ v^*3te^&fiy*-*-5 £ 
a*, usajf. ftBisKgasc, tiat^^^ts. Ai^ieiit 
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mxmmi-z&fecDmfc^cDmm&ftim-fzz. t fct-ts. w-^fc^-t vxm 
&(D^mmmfe^*m^xt7j;\s*^??—%:mwrrn&, zo^??*- 
LxmB'f-itim&ftj^bfr-zsmktez, ^mm^^^/v^^^^-om.^m 
m^<Dj&mtvxn, w.m&^3:z>mte*mwL, mm ( ex vivo) ^-^j^® 
^mm<D^-rti(D^m^x^xh. ittm®&*w&x%z>K3kmfc^i>v< « 
&&(Di£iHxw&&Jh3: u-c^s \H&mte^m*mmz j £z> ^ t &-%mx&% 0 

o 

<Dmmtm^mmmm±-r^ zthx%z 0 

, Mill 1X10 S CIU/mL£*_L, ^^L<{* 1X10 6 CIU/mL^JL, £ 9 £f 3; b < ft 
5X10 6 CIU/mLm_h, J; b< ft 1X10 7 CIU/mL^± N J; b< Wt 5X10 7 

CIU/mLW_b N «t t) 0* b < 1 X 10 8 CIU/mL^Ji, «fc «9 0* b < fi 5X 10 8 CIU/mL 

Kiyotani, K. et al. , Virology 177(1), 65-74 (1990); W000/70070) 0 

&x%z> 0 mmxmz? j ^ h * > mm) , m^m. 
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< {220%£;_h, <fc «9 b < f450%EJUb> ;£ b < »70%SA± N i!)^t< 5380 
%£JUb, $ b L- < «90%£U;:gr £i?> £ r t K «fc t) ASSf 5 £. £ So 

#<^BS62-33879-^-^ % £ W<kBg62-30753-5§-4^) % %>£X?7=i — xm 
^*#^J:W*7J:^^:(D^f#»^Pa#$^§^fe (W097/32010) ^£#i|*H- 
§r b&X%Z> 0 

^tk. y^ifcHMBf^aAe* (pbs) , ^-fiiifmmm^ifvm^mivxm^mt 
&it&tcteMi£&^A,x^xi>£\,\ tsbK, %:<Dmfch, umm. mmm. # 

femzmm-tzzttimnzfrZo ^vzotemfc^femaz, mutt, 
xmfc£zmj&x(Dmm.<Dmi%&ffiiE-tz>tiib} l ^ sots w-mmfc^zmmizm 
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& s (i^M^a -e & 3 &%mm\M & ^ k: h 

5^®T-S14fbbfcT*BJia£rfflV\ oligodendrocyte &##fUII& J: 9 5Hb£itr#3 
PDGF (platelet derived growth factor-A) ft ifWat'fe^- £r^A b> MBt"^<£> 
oligodendrocyte!? ^.^riS b % -lpif£<£> nyfp —/V&nStfe t $ *L 6 (Vincent, 
K. T. et al. , Journal of Neuro immunology, 2000, 107: 226-232) 0 ^(Dj&K 

IFNs) ^^<D^*5feOH^^«fc«9^#Sr^:ltS (Kato, A. et al. , J. Virol., 
2001, 75: 3802-3810) „ r n0^t*JW*bfcTlBJ|^3&>fet±^*©IFN^K^*tb 
IFN- 7 ft £<DIMi!fis<7 5 * y ^yV*^ * — fl» £> ©jfi^?©IS^ 
{^IP&^^S *If£44aSfc5 (Biron, C.A. and Sen, G. C. , Interferons and 
other cytokine. In'- Fields BN, Knipe DM, Howley PM, (eds). Fields of 
virology. Vol. 2. Lippincott - Raven Publishers: Philadelphia, 1996. 321- 

351) o mm^ *j5w#e,t4 % im-y&®itxm^vxfrb(DTvmmkmEim 
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^9-<n>%m-m^ mm. m^owm. &^g#k s-s- 

^«^#lC^U#5o &^£*L5-<^ L< «^J10 5 CIU/ml^b^lO n 

ClU/ml. «fc 9 U < {i^JlO 7 CIU/ml/^ b&JlO 9 ClU/ml, ft L < tt&l X 10 8 
CIU/ml^b^j5X10 8 CIV/f&<DmWP*<DttW£±?^^1&te&i£^X'&ttZZ 
k M^^^TfillelSfcD 2X10 5 CIU~ 2X10 U CIU 

uoim~5oo<Dmxn-¥-fz> z t l < , <t *m£ u < f*2~3oo, * t> 

U< te3~200T'fc5 o *3SWO^^— &^t?iffi^^©S^*t*£ U-Ctt, fc b 
% IfvK 7yK £1^. fc^^ -Y^^^T^PtfLKj^s-g- 

2.5X10 7 PFU (MOI 62.5) (DSeV-EGFP<D&&T&fZte&&fcTX2 0 F^*g^t U #ffl 
UTAPC^gtCD3*5 «fc TJ?PE^^:CD4 (_L^/H * fctefcfcDS (T'^A' 
) feL^-e^-fe Ufc 0 KiX YzfVy LTV^ 5CD3 + CD4 + * fete CD3 + CD8 + 
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V l/s*5fc<p<D^:ft^tL CD4£fcf3;CD8£ N GFPOlS^Sr^-fo Eg^Jbfc-^tV^tL 

: fcfc#:£:=r- h bTV^V^ ^ bfc 0 tfrktfV^/P : igte^ft: 
(^CD3:fc £T^CD28#C#0 £r a — b bfc £ rc/^-eMSrig* bfc„ ^tfV^/V- : 
mffi^ft: (^CD3*5j;t^trLCD28^) £r=t— b bfc^/l^ SeV-EGFPft b-?*ffl 

Ltcms&fah^MUVtcy*— ^£Ife#b7c 0 4[eI«£ 9 #V^5fcbfc|ii^^ 

0 2lt T3fiBi!&«c^<7>SeVHl«fcsae j 3 L ^ASb*4-^i-|a-e&5o T*fflJ3frf*& 
2. 5X 10 7 PFU (MOI 62. 5) OSeV-EGFPtf)#£Tlfc fcte^#£TT-2 0 U HB 

J^5rHH!KbTAPCM^CD3*5j:m ) E^^CD4 (_h^^) *fefi^CD8 (T^A- 
) ^-e^-febfc 0 K$/ b7°n 5. b ^Hfc^ 

#b"CV^3 y ^^"t>OCD3*3j;TJ«CD4*fc«CD8<D^m^-r o ^ft-eh/WH^MM 

(4, iHjBa^TOBe^^-Y wmmm tmzmm^it 0 3#b®^ 

^✓•^^-m, mm&mMBaib/cxT j (matHHia) t*ics e v- 

EGFPft bT?#3l bfc 0 40 «fc K> &\^®$L Isfcm^lfab, SItt©fc5f-i?r# b 

¥A^?r^-riilT?fc-5 0 (_h^^;'lx"<D^) j£fcte2C 

TSM&ttc (T^/W"3x"<D;£#0 *• 2.5X10 7 PFU OSeV-EGFP<D#ftT^fc:f4^# 
^ET"C2HWJWU HBJ^dJJ&b-C, APC,^^CD8*5ctTj?lf^^^^ny 
* >f ^TlfflJlS U-te-?* — mAb (1B2) U £ h fcPE* b b T tTS^ Vtfjfc 

febfc — #&0>"?^^tt % <7*— b ^tbfd^y V^<£tf)CD8 + lB2 + T«(DfiJ-^ 



WO 2004/038029 



37 



'CT/JP2003/013476 



Sr^-fo ffetfV-^/KD KyhT'oyf {3\ bT V ^ n / ^ >f l/TMOEGFP 

*^]/-*~ (mmimm) fc*^SeV-EGFP&b"T?i:g^bfCo 2®<D$u£bfc|l|@b^ 

h% 0 50/il<^2C^-r— (lXlOVml) ifcj;^ 50Ml<^>B6^--Y-^y ^ 
✓*J# (lXlOVml) & s 2.5X10 7 PFU <DSeV-EGFP(D#^T (X$ft(£>^#: + <£> <D) 

B6 m&<D/*>- h ^tci-X C3H (^^<£>^— ) y y/^f (lXlOVml) 
U^WiL T*2|3PM$tbfc 0 b$tLfc^#LTVN5CD8 + lB2 + 

TlffllS^^EGFP^'|4^J3aOfiJ^^#fc 0 Y$iteEGFP§§t£<£>^ n / ^ ^MOfiJ^ 
3r*H- 0 {0^ 6Q^— ^f±3ig^ bfc ^ ol/V ( n =3) <£>^*&±^|2filil^ (SEM) ttt 
2m^^i£bfc^T^Mbrc^?r#fc 0 C3HT*3«bfc2C T#«£ 
Balb/cT*^b7t2C TlfflJia i OPfl(df^ff^^r#^ (p<0. 01) &&<ofZAK C3H 
T'^bfc2C T»^B6-e»bf^2C TlfflJ^ £ (D^^ti^^^^o fc 0 ^fi-^ 
ift^Sttte:— 7cIBg^t5:^ff&^T>Tisher' s PLSD test-lrffll vC#«£bfc e 

HI 5 te, SeV-EGFPfc J; 9 St^a^A &frtcTmjfe<DGFPm^<DmW&7F-tmx3b 
So 2C-tg-?$Xfrb(D7mmW%, SeV-EGFP<£>#:£l^ B6 C£#7i») Sitcfe 

Baib/c omitbfcy ^smx*6Brmmi^ mfc^mAvtzLrfflf&z: 

ffbV^tfe-XT'Sfe^, SeVftb^;\ f&lf bfcBe^fcteBalb/c;*^ X 

6^ fcm p mwmm bfc 0 Ky^nyf b-r v ^ ^ n / * -r ^mm^(o 

EGFP^^^^r^fo E9^-fJc0#*-_bC0P^6O^C#:fi. day 13 (_b^/^) *5j-t^ 

day 20 (tf^^/W fc&tfz&mm&&t£te&&<D?Ky#^zfTnm<Dmtt 

7F-f 0 Rfctt#J8& bT> 2O0M»b^^2C TJSBlfittc^bOT*— ^«r^bfe 
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(4X10 6 /ml) &2.5X10 7 PFU (MOI 31) CDSeVHEGFP<^#&Tl£fcte^#£ET^ 2 0 
BH««U ^^TlHl^bTAPC|S^CD3*5 < tT>TE^fe ! LCD4 (±s<*/l>)ti1ttt:ft 
CD8 (T'^/l') fet#:-e^-fe bfc 0 Kyb/aj/h fi, Lt V > 5CD3 + CD4 + * fc 
f± CD3 + CD8 + Ty W^'f^^n^ CD4£fcteCD8^ GFP<DH&&7jk-t 0 

f£ (truCD3*5«J;^CD28fe i L#:) £ a— b Lfc ? */VT?»liaSr«« bfc D J&tfV**^ 
r^ttfc^tft: (feiCD3*5j;Z^feT;CD28^:^:) h Vtc^ ^/UX\ SeV-EGFP& W 

t0t*>5. ffb<^||LfcT||BJ!a^#:Sr3— h LTV^V^^/I^SeV-EGFPt 
#K:2BIHU&3gU lfflJ^SrlHlHXUTAPCM'^*rLCD62L, PE^^iCD3, *5j:U«br^ 
WWKCD45RAS:#:"t?Jtefe U.i^V^fvyhT ITS? VPerCPT^fe Ufc„ 
**X\ Fy V7v-y h te^*— h $tbfe^#CD3HM4TjSBiia«f ©CD62L*5 £T>* 

CD45RA©3S^Sr^i-„ ^tfv^v-e. Kyh^nyftt, ^>f— ^T*m]fi-e;Jb5 

CD62L hIeh *5j;tJ? CD45RA hi8h TfflJiS^ (±^/^) N ^fcf*p< * P -/^'t4^«T- 
fcS-tOfifeOjjspija* (T^/i^) OCD3*5j;t>*EGFP<Z)^m : Sr^i-o ftS# K^*— 

coJ:5(cSeV-EGFPO#^T^fc«^#^ET^ 2 B M«F« U El 6 5 teAWUfc 

o CD4 Cb^A-) fc5VM3CD8 (T^A) TM* CDEGFP^flJ^^^ Lfc 0 
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t h ^iCD3^ XTfth #LCD28£n;#:) &=t—hVtct7 ^/VXmm &t%m bfCo 

,V\ (t hfclCDS&cfctKfc YWn28iKW) — h Vfc^ x./l'XSeV-EGFP&fc 

mvi*. -r4—y^tc^mtnm^<DSeY(Dm:A (entry) (Dmm^-tmx 

fcS„ B6])>sm (4X10 6 /ml) ^WX^mit LfcSeV-luci<£>#fiT (6*5^^ 
) £fcte^#;£ET (H<7V^~-) T^O^^XM'^^— hLfc^L *ffl 
J&«r«fc<iSfei£U SeV-EGFP 0101=62.5) 3r2b{;i30&-37 < ClM J"**"*— bUfc 0 
W^r3|l]gfe#-U^ % 200az1<D|HJMI« (2X10 6 /ml) V XtfLCD3$3 £X$^ 

48-*tflS <b Lt> HIS Lfc*fBJ§S£T 2. 5 X 10 7 PFU <Z>SeV-EGFP b&fcffljzib *7 =c/V4pX 
2 0K^bfc (ev^-)o BlRLfcfMSW:, APC^^tCD3fe«3;m , E^^LCD8^L 
^T'^-fe Lfc 0 b m&) Ufc3l#CD3 + CD4 + CD3 + CD8 + TJRBJI&a> *>EGFPR§ 

^flaO#J-a-^T#fc„ Y$i{i N EGFPg§t£<D CD4 (£©3oW^-) CD8 
©3o©^-) TfflJiS ^r^fo fi*©?*— ^teSigtCLfc^ai/V (n=3) <Z>*P 

^<Dm^±smt \^xm L/c 0 ##BDT«6«-W3ftr«2SE^*)ofe ( P <o.oi) 0 astf 

^^^'t4«-7uiae^t!i:^•^^f^t^Fisher , s PLSD test^fflV^T^^bfc 0 

E110I1 -Jvf — ^^fc{4S'l4jbT»^OSeV(©«A (entry) 
X$>% 0 B6JJ ^^SrSeV-EGFP (M0I=100) ©^HqST (X$ftO— SSO^^r- 
^fcte#£T (Xffttf^^ftko;*^— 30^-4°CT^ l^a.^— b U 
<«fci£U SeVJfcb-C 0 N 15 % 30 s 45, *3,tt^ 90 #37^7M ^ b Lfc 0 

3nii5fc8^L ; en ; e^m^bfcwr^-Yi / ^r^-<-M-^fflJ^^> harass £ 
s ia9(ciE«cbfcai«9{c:^ufc (cd4 T«{imv>R. cd8 Tmmnm^wfi) 

o Ws&ttmtVX. BiMbfc|0J^^2.5XlO 7 PFU (M0I=62.5) OSeV-EGFP £ jfcfcifc 
^bfc (CD4 TlfflJISf'ifiV^Rs CD8 TlBJ&tafi V^:£) . ffi«:35£fc bfc *? ^A- 
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( n =3) (D?¥&)<Dm&±Smb LT^Ufc D CD4 T$BJ&*5 £ TKD8 T&BJ&^M;^-*^ 

Siii^OKf^tf^^rS^feofc: (p<0.01) o £biZ s 37 o C0#<£>-f V^c*^ 

^tc^fcofc (p<0.01) o mift^^nm*~%UW£1kftffim'R-&?isher' s 
PLSD test£^T&SLfc 0 

ttn*atH5 0 miftm^mm*.-KmwAmftffi&m$FisheT' s plsd 

test2rfflV^#tfebfc 0 P<0. OS^frftPfrtci 

iS^M C57BL/6 (H-2 b ) (B6 1 B&fBl-£) . C3H (H-2 k ) % Balb/c (H- 

2 d ) (Charles River ?;*.) teKBT;*- !) ^ /V (Tosu, Japan) 

<fc 9 #fc 0 ^7*1 MHC^tML^^ttT^BjiS 1/1? 7°^ — (TCR) (^h^^^^rc^^ 
^?;*-efc32C h^>-*i^~y^«>;* (2c-tg, H-2 b ) fclSCigfe Sha, W. C. 
et al. , Nature, 1988, 335: 271-274 dlB*4$tl/rV^ 0 ^fi^TAitlfti- 

M^M.^ (Commitee of Ethics on Animal Experiments) :fc«fctW^x:DNA|l!^ 
§M# (Commitee of Recombinant DNA Experiments) cO^S^r^tt. ih'Mi^^<D 

(National Institute of Health) <D fffiVuMWl^&frT COMM)}] (Principles of 
Laboratory Animal Care) *5.£t)? r^f^Uj^(D<5rT*5 «tt>*^(^fca6(Dtt#rJ 
(Guide for the Care and Use of Laboratory Animals) {£$>#§o;fc 0 
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egfp (^9^i6f*i6f) mfc^tztefrpwi/^^y— 

£#OSeV (^^T^eV-EGFP^fcteSeV-luci) te, X^KOm^M 9 {-#111 Lfc 
(Kato, A. et al. , Genes Cells, 1996, l: 569-579; Sakai, Y. et al. , FEBS 
Lett., 1999, 456: 221-226) „ Hot I ftJPS@#lifg|tf&£^iJ> 18 bpO 

— — gg^j 5'-(G)-CGGCCGCAGATCTTCACG-3' (@E?IJ#-5§- : 3) & % SeV<D-7V 

^sr=i— K-r scDNA^tp-<^^— <D5'mawim%it*? u^^v ao »e 

is?i-A>j&m#4r(D±?y h ^#tp^°7-f ^—^ffiV^T, EGFP (SeV-EGFP&CO^T 
) *fcHyi/5^7x9'-1? (SeV-lucit£OV>T) — K"t"<5:£:cDNA£rPCRl£ e fc *9 iH 
IU -hlBO^a— v^Ufcyy J±<DNot mmzMXXslt.* mmtti:Z>SeV<?; 

^"(rule of six)) (Kolakofsky, D. et al. , J. Virol., 1998, 72: 891- 
899) 0 ft&mfc^&W^mmSeV^ / A N *5j;tfM. (P) , joi(D?7— 

(L) S6KSr = — K-t"S^^5 K (^^7^^ K pGEM-N, pGEM-P, *5 
<£ 1* pGEM-L) Srf&Uft m A# RT1ti&;& ^= v 2 V tr y K £ *-a^4r^ $ ^ 
r7?i/~TV4 vT7-3 £ #?fcCV-l 3; teLLCMK#fflJ§& {31 F7^7x^ M,fc 

(Fuerst, T.R. , Proc. Natl. Acad. Sci. USA, 1986, 83: 8122-8126) „ 40B# 

m&s wmjmt&mmvtevxmti&zm&v. loesfs ao-day-oid) ©sshwp 

(chorioallantoic cavity) CSALfc, -^^^ S^K* SrEUK t> &9P 
4>^2HIIif^LT17^>'~T?>-f > ^^SrI^*Ufc 0 ~!7 MJ ^jk^SrffiV^^^^ 
— -> 3 ^Ty*-f fcJ: 9 ^-f/^O^-f (Yonemitsu, Y. & 

Kaneda, Y. , Heraaggulutinating virus of Japan-liposome-mediated gene 
delivery to vascular cells. Ed. by Baker AH. Molecular Biology of 
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Vascular Diseases. Method in Molecular Medicine: Humana Press: pp. 295- 
306, 1999) , ^^/^(«ffli-S^T*-80 o CT^#bfc o 
^/^D- tJV^m (mAb) 

tf^^^bfc fCD45 RA (HI 100) mAb, TP7^3^y (allophycocyanin; 
APC) ^-^^L-^ !>^CD3 (145-2C11), ^ t? * CD8 (53-6.7), & £ t b CD62L 
(DREG-56) mAb, ^^=tcny^y^ (PE) ^^Ct KD3 (UCHTl), t bCD4 (RPA- 
T4), -T!>^CD4 (GK1.5), & !>;*CD8 (53.67) mAb, PE^p'q-^ h h T tf 

S^, fW^y^^an7^/Va7 p of^y (perCP) W^^h^hT\f 
i^fctPharMingen (San Diego, CA, USA) «£«9^Abfc 0 

APC*g£^fc bCD3 (UCHT1) mAbteDAKO (Kyoto, Japan) «fc!9^ALfco PE^ 
felt hCD8 (NU-Ts/c) mAb te~^Wf (Tokyo, Japan) £!9lgAL£: 0 fei2C^ n 
y ^^TCR&r^H^ (anti 2C clonotypic TCR determinant) mAb fcfc, ^^^^ 
b^^-f^y K— (1B2) (Sha, W.C. et al. , Nature, 1988, 335: 271-274) 
<Dt£$^Ji^fa h HiTrap protein G (Amersham Pharmacia Bioscience 

Inc., Buckinghamshire UK) SrfflV^T^tMb, EZ-Link™ NHS-LC Biotin (PIERCE 
Biotechnology Inc. , Rockfold, IL, U.S.A.) %m^X \f^>{t bfc e 

TiBji&OStt'fbOfcfetC, PharMingen (San Diego, CA, USA) i*)iAUt»l! 
fet^^^CD3 (145-2C11), -^!>^CD28 (37.51), t hCD3 (HIT3a) , fctfc bCD28 
(CD28.2) *m^.tz. 0 

20 mM N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES), 0.2% 
sodium bicarbonate, 50/iM 2-mercaptoethanol (2-ME), 10/ig/ml gentamicine 
sodium, 3o&T$ 10% ffc^fb-ffc ^ v'J&JEjfo.ft (FBS) (ICN Biomedicals, Inc., 
Arora, OH, U.S.A.) &l)Uz_fc RPMI 1640 (SIGMA, St. Louis, MO, U.S.A.) 
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mx&frftxm&vtto mj&mMWL&xT^vx* *y*s~T*mmu ^mx2mm 

^UfCo ftlhl&&mkT>*e~?J*feWt% V VJ* V ^y7r- (ammonium 
chloride potassium carbonate lysing buffer) 4I^T!l^^tfc 0 t 

ffijh.yv^3an (pbl) ^ov>-c« N — «fc v) iu£&£&&u Ficoii 

Paque™ Plus (Pharmacia Biotech Inc., Wikstroms, Sweden) ]) 

Ti3RjS:ttT#Wlia**ilKi"5fe«)s B6^fc«2C-tg-?!>^©y (5X10 7 ) 
£r % 30 Gy ( l37 Cs; Gammacell 40, Atomic Energy of Canada Limited, Ottawa, 
Canada) SrflMt UfcBalb/c D V^f (5X10 7 ) 50 ral77^3 (35-3014; 

FALCON, Beckton Dickinson Bioscience, Inc. , Franklin Lake, NJ, U. S. A. ) 4 1 

„ mm. io mi orpmi iteo^±mmtpx*6Bm&mm^tc 0 mmt^tzTn^^ 

T$B#&{3:. 10 ng/ml ©t ML-2 (Immuno-Biological Laboratories Co., Ltd, 
Fujioka, Japan) «r«fc&PL,-<\ fl&TtBalb/c y y^tlCi 9 «MLfc 0 £ 

©:#ife-CB\ B6^e>#^n§T|fflJ3S»«. StAy^CD8 

„ CD4 T|fflJ§a^^#^/c«6(cl N B60CD8^rfe^$-^fc (CD8-depleted) y >v^£r 

fc y >v^£r#j;-v r^CD8 (Lyt-2. 2: Meiji, Tokyo, Japan) mAb^*i-30^4°C-e 
/f y^a^- h t, il^T Low-Tox™-M Rabbit completent (Cedarlane, 
Ontario, Canada) t *fc50#37'CTM > a.**— h bfc 0 3lU£l_bjjMUfc, B6 
* fete2C-tg(£>T a ^tH^tt^T^fflflaSr, £ *T*ffljJ&i£ £ LTl V 

k MjjWaS»SrWJHi-5^«>, &5MJ*A<^#fiky >v*jfc (5X10 6 ) ^jgiJOfli 
J*A©&*tJftflait (30 Gy) jfcffilkV ^^(5X10 6 ) £10 ng/ml <£> human IL-2 
METIC 1 mKDRPMI-mO^t^^-eTP^^^bfCo *T©3L 7 0P^^ir{C 
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EiiRLfc^^^aejasrjS^Miu, ^^^cdi6/32 mAb^m±-r^mm^4 ^ 

V K-v (2. 4G2; American type culture collection, Manassas, VA, U.S. A) 

<D±m 50 n l£30#4°CTM' ^=¥^-<— b bfc„ t h y y^ittirco^r^yii 
g^bfco SBJB&&^^Jft-CiSfe*£U niAb£il>M£0^:b*T3O#4 o CT^ 
^-<— h U -?:<D«^«f«6t?2lEias^bfe„ tT^^bnAbfiPE;* h^hTbT 
i?^*fcttPerCPJX b^fTtr^V-etfeWbfeo ««LfcSWlJ&r*FACS CaliberiC 
«fc 9 CellQuest^n A (Becton Dickinson, San Jose, CA, USA) *5 J: t* 
FLOWJOT'n^A (TREE STAR, Inc., San Carlos, CA, USA) Srffi ^XM$T bfc 

o f--r h^— fcr^^r-r ssit, ^M&&ajLT#Bfc-r5fca?> 250 ^1 

<D%®R&MW>mZ- 125 ng Opropidium iodide (PI) £AP;tfco wCD^xy^f^ 

t b^tt^/Tf^y-T^Bjia^^o^— ^Tm^mm^^xn^vtio egfp 

f*^3fel (fluorescence 1) -e&ffl Lfc, t fc ba^RfcL&V^T, CD3 + 

CD4 + PI" m%&<VMm ££}?CD4 Ttmife tmV, CD3 + CD8 + PI" ttJ&O&EB £^#CD8 T 
ffllS £ ^ bfc„ F7^^i = ^^^n/^ :/TiSBj|&T?fc S CD8 + 1B2 + PI" #U@ 

x CD62L + CD45RA + CD3 + M fc Lt h ( Kfr) £ frfc % (D £ fc J2CD3 + ftfl 

Jia©f©^-©te^br^— h(B^)$tbfet>©i: bfc (Picker, L.J. et al. , J. 
Immunol., 1993, 150: 1105-1121; Ostrowski, M. A. et al. , J. Virol., 1999, 
73: 6430-6435) 0 

CD3 mAb (15jcig/ml) *5£0*fci^ mAb (20#g/ml) h Lfc. 

h LTVNft^geS'ai/MPJg^W- h (3860-096; IWAKI, Tokyo, Japan) * 
t? N 200 m 10-^^7^ y >v?Jg (2X10 6 /ml) 0>jKB?fcS\ 2. 5 X10 7 plaque forming 
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unit (PFU) <DSeY-EGFPtmz2Bmmm\^tc 0 t b V ^3*T?tt, bCD3 mAb 
(10/xg/ml) *5«ttJ^tk hCD28 mAb (lOjug/ml) b bfc, fo<5VM2=i~bb 

TV^&^96?7rn/^5lZjg : / l . }sefj-x? % 200jultf> fc bSfcfglfa. >> (PBL) 

(4 X lOVml) *fcfi^ TjHBlSttc (4 X 107ml) (DMmWL 2. 5 X 10 7 PFU 0) SeV- 
EGFP^#{C2 0P^#bfc o 7 ngtt{kTi^©»Al)$©frtttii, 2.5X10 7 
PFUOSeV-EGFPt*{C100/il<^B6*fcf±2C-tg-^!>^(DT||B^^ (2X10 6 /ml) &B6 
*fcttBalb/c-^!>^©30 GySrflRltbfey (lX10 7 /ml) lOOjt 1 2 0 RUfetfr 

fc^V^{i200JulOB6*fc{*2C-tg-^^^(^T»^ (2X10 6 /ml) 
(trLCD3fei#:*3 iU?^LCD28fei:^) h bfc96? ^/l^jK? 0 1^— M?2 0 

2. 5 X 10 7 PFUtf>SeV-EGFP t bT?To fc 0 ^ — ^T^Bfl&OT n J/dS#S«I» 

§ *^*a&*5©8Wt?w\ 2c-t g -^ e>#f b < *n bfc y 

SfcSfJlV^Co SU©||ftT?»4 % 6X10 8 PFU ©SeV-EGFP(D#^T, 2C-tg-<">^^fe 
<DimmW (2X10 6 /ml) 2.5ml & B6* fcteBalb/c^r <?^fab<D 30 Gy mMV^ 
✓«Jfc (lXloVml) 2.5ml T?6BMlW*b (3£fcf±4 0#Kl, ^©flUftSrUffUV^ 
mMK&»V1t) s 3t^^AtrfTofcT««r^fbV^^-egfe^b, SeV^bT'6 
*fett7HK^ TOB6*fc«Balb/ C y V^T^Mbfc (f?iW8ttt6£;fc«:7 0# 
fcf?ofc) o ^M^^^^-^<fb©ai*Srl¥fl6"f-sytfetJ:r±, 50/z l<D2C^--f — 

Zf])^y<^. (lXloVml) $o£X$ 50 M 1COB6^— ZfV ^ (lX10 7 /ml) CD?g^ 
?KSr, 2.5X10 7 PFU <DSeV-EGFPO#&T, 100 /* 1 ^MttBalb/c, B6, SSifcfi 
C3H y^x^ (lXloVml) 100 /z 1 T?2 0 BQjfcRKbfco 

#1^^^S:3oo»>3iyHCfi1ft$^ 5% C0 2 £^£pS:^<£t?37 £ C-C**&* b 
fc„ SeVOlRJfe«48«PWTBGFP©5imr±*±i:35:ofe 0 a^fcft&O^&fbnAB* 

T'T^^^EGFP^^Ai-SSeV^S®©^*«, #*J&3feS (Multiplicity of 
infection; M0I) 12.5 "C&> tK 500 X 19 S^MOIOSeVMtt^ bT»^'l4$J 
Jfc (cytopathic effect) bTVVfo 0 
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•r-f— ?*tc.fem>&fcimm^<DSeV<D&:X (entry) <DWm 

B6 U (4X10 6 /ml) 2000 mj <D\N (UV crossl inker; Pharmacia 

Biotech Inc., San Francisco, CA, USA) TWS'fb bfcSeV-luci (5 X 10 8 PFU/ml) 

^£tg*&-T?J;<i5fc^U SeV-EGFP (2.5X10 8 PFU/ml) t l:l<DikX*30<fr37°CT*4 V 

^-Mfc, 3le]i5fe^bfc#, 200/z l<£>lfflJM»? (2Xl0 6 /ml) Sr, 

*CD3 mAb (15Mg/ml) :}3£tJ ? fcv^?;*CD28 mAb (20jLtg/ml) hUfc96^^ 

WliLT, »bfc«^tt^^^/HCT. 2.5X10 7 PFU <Z>SeV-EGFP £ * 
K12 0 f?gi## Lfc 0 ^-T— ^T»^bO^*bfcSeV(D^5r^§fci6, 10 ml 
<DB6!) (2X10 6 /ml) £2X10 9 PFU ©SeV-EGFP(D#^ET^fc^#^Ts 30 

^4W^a^M % «^r^J§^T'J;<?5fe#-Ufc^, SeV^UT' 0 % 15 
„ 30. 45 N 3o£7J? 90#37 o CTM l/**.^— h Ufc 0 3®i5fc?£b;/t«K 
^l>^/K^-e37t:-e2BP^#Lfc 0 g§te*ffli£ LT^ IfLfcHJiS?: 2.5X10 7 
PFU <DSeV-EGFP h bfc 0 

[§£6£fllJ 1 ] m^-m^SeVfi^V ^^-eEGFP^r^te-fbTlffllStC^A-rS 
-fe^i^-f an-ftUS ^EGFPiHS^P £ iAt £ 3 ^ Srff^fco * T 

% V V/^^SeV-EGFP (M0I=62.5) *}C48^F^i#* bfc c EGFP^tt^^ 

$lJ$hr^;*CD3 + CD4 + licfcte CD3 + CD8 + T^fflfl^ (-^^^004 T»*fc«CD8 TjNHflS 
t^#i~) ^J-a^^ofc— ^ 0.5-1.5% ^fcfi 0.8-2.0%) % @ 

*'fbU/c^CD3^#:^J;t>mD28^#:t^ffiV^T^#m^}^:?g^4'^bbfc CD3 + CD4 + * 
fcfS CD3 + CD8 + T£fflJ§&J3^V^^-eEGFP£3§5IU EGFP(#ttM^#J^-f*^J^^_h 
#bfc (^tt-etL 65—85% ^/cfi 70—92%) ®1) 0 CD4 T£BJ&*5 £ t>*CD8 Tfcffl 
m(Dm]J(DWr&X\ EGFP^tt»<7)fiJ^(iSeV(D^*^#^^±#U, M0I^H2.5 



WO 2004/038029 




CT/JP2003/013476 



r b&x*%ziMmmwLtizmk vxrvfomzm^tc* c57BL/6a>btf>#&^y > 

ttCD8 T3ftlJia^bJfc«fe«), CD8 T$Bja£;fc!r^£ tfc y ^^trflSIt LfcU«y ^ 
« (2c T$BJ&) fcJHVyfcj&S, Ztin L d #^TCR^mi--5^— ^T»^ n 

It^rfro fcT o - y ^ y ^^©^e&T, SeVte: i 9 8b*sftjK:EGFP3S#A $ 
, fe&lkTmfategam&Jlz.m.te^mxZtitc (0 2) , ro^ynte, CD4 Tf«*5 

% cd8 rfflmmz y> &cd4 T^w&^^^-f^^isv^iRj^feofco me>©fci 

^—^fettie-^fc CD8 + lB2 + ^ftH£ Lt/^^O!) >v<Jfc©ifij&>e>K*J-J- 
Sr. i:*Snr«B>&. 2c-tg^?*d>bOT^J!S&fflV^fco ^-f — :/2c T*fflJ&te:Ta-e 
& SBalb/cJpIJift^JteO#*ET-e^>*EGFP^r^SlJ:Sft < ^ =. y ? 

& 5B6$ yaMST ttS £ A/ iflSW jl £> *tftJ&>o fc^ Balb/c$lM»T3|U|^_h 
$IJ8fcU *£f£fbbfc2c TjjWJ&^^L'Ctt, B6fc§V^(^Balb/cW$lJ^|BJ!a^^bO 
^P&T-CfcSeVttSft^jcEGFPSrgiAb*: (0 3) „ ZrtilztoZ^ mmzTMfatic 
&SeV b&fctcDfcZ0ftZ7°CX4 l/*^— h Ltt, EOT KISSES* 5© 
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. in vitro -e©^^Tt3^#^W^^V^— ^{Jl«t 9t£tt<fb&*L#<5«, 
C3H^X-f 5: a. W-*— <Balb/c*7V ^ ^ W^-lujSf tS^i^f 
5#JS#ftftjT#HJ&fc LW- ^2c TjNBJ^SrffiV^fdo C57BL/6:fc5 £t^2C^-f— :/T 
*BJfe<^^»>b&3 O&EtfWJS) Balb/c. C57BL/6, C3H» 

S-fcfSfa^ftU^ig^U 2.5X10 7 PFU <Z>SeV-EGFP£ig3l? s/Ufcafe* 
Lfc„ Cl(Di##^{C*DV>T, jB^y ^3E^«fil c f I t?C57BL/6-r^^^e><OTjMlJ!a36S 
C3H*tV % =>- < Jfctg LTl^ 5 B#fc. SeV-EGFPCl £ t» 2c T»(£EGFP 

a^^A^tts^srw^Sw^^Tt^:. c&mwcmte&m^z t N C57BL/6 

T#tt<9C3H^7^ 5 ^ ^^-W5j£fjj:S^oTt), 2c TjNHflSfcEGFPfiiag 
A $ *b1\ C57BL/6f £rffl V ^*g-£ WJpiHRjftWa Srfa JB V Nfc*»o 

irl^#t?feofc (04) o ^tU^UT^ Balb/c*7V *~ %m^1t& 

£\ 2c T*WJter*EGFP&^#fc:3IK36Sbfc (04) , t^oT, SeVH: J: 5 r. ©atft 

*V*-(Vw*£*J^U ate^A^iLfcTiSBflaSrBalb/c^T 1 ^ f^i/-* — $ 

fc«:C57BL/6;*7V ^ a 1/— ? — tin vitroT*li^Ufe 0 EGFPO^m«> 48B#IHJ g 
20B^2§^£*Wb (^SjS^t^S'lB&UfCT*— o EGFPO^l^/W^ Balb/c 

<t*#d>e>»f U< lJMgLfc. t bPBL^ 2. 5X10 7 PFU £>EGFP3££|SeV-<^ ^ ~ 

(moi=3o) t mz4sm$t%m vtc 0 p ^rmm^rn^- 1 tmm&iKEiGFP<D&mk 
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&fflM&tiM&\t^h<D<D* IlLTV^^t hCD3 + CD4 + *5j;tJ« CD3 + CD8 + T&Hfl&fcSS 
V^Tit^^^V^EGFP^^4^^#6 ) tLfc (^:tl^tl^=2Z. 1%. ^ffi 15-45%, 
1^^=34.0%, %m 18~50%) (HI6) o 

*mw%b\-z, fsmt/* ^v~mi&<DMmte, #Mi7i;- (s PeC ific- 

Pathogen-Free) (DgkfcTX-mWZtltc^ V* V ^^af^fcttS £ 9 

(CD45RA + CD62L + ) SrflUM U ^ b<Z^TM^ffl<DEGFPcD^m£^t'r bfc 
o ^#UfcJ;5}-, EGFP^|4<D?gtt^/^^y-TM^(OEGFP^4m<^fiJ^^ 

, ^-r— zf7mm*p<DEGFpm&mim£ r> h\±z>fr\z.-m< „ ^--r-yT^^^EGFP 

CD3 + CD4 + ^fcfci CD3 + CD8 + T$BJl&te3&l^^-eEGFP£3§giU EGFP^ttlBJ3&^#J'^ 
feMfa^tc (^tl^n^m 30~69% -£tc\$ 50~70%) (16) 0 

%E<DhkX*fe, ^ti^tl 97%^fcfi98%i;^^^C0j:V^A^bfc (138) 
o r.OTjjtttfc^O^T 1 ^ ¥-^^30^37^^^ V=3rn.-<— h-eEGFP^rft^^m 

[H»!|4] ^<??—(Dmm&<DSeV<DB:A (entry) ^tt^T«T*«® ^ ^, 

i=-iAW^it#5lSt UTIt, WJ:5^t^fe«?5 5o (i) SeV 
'If^lft&V'-fc'^^ — (Markwell, M.A. and Paulson, J. C. , Proc. Natl. Acad. 
Sci. USA, 1980, 77: 5693-5697) N (ii) jUl^fc t>tlZ> = l/t/^ 

— (Kumar, M. et al. , J. Virol., 1997, 71: 6398-6406; Eguchi, A. et al. , 
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J. Biol. Chem., 2000, 275: 17549-17555) , (iii) T#PIJ3&<£>?£tttefc<fc 
/vmmvmm. £;h,ttSeV36SttA (entry) Lfc^tDSeVOijg^i^UtS ( 
Collins, P. L. et al. , Parainfluenza viruses. In: Fields BN, Knipe DM, 
Howley PM, (eds). Fields of virology. Vol. 2. Lippincott - Raven 
Publishers: Philadelphia, 1996: 1205-1241) 0 ^flh &W^Z>tctf)^ ~? $ *T 

*i\ *fb<**Ufcy>'^*Sr*^MR (UV) W*&fbUfcSeV-luci#£ET ( 

tu^sLfc^-r-^TM) ^fc^#^r (t&Ma l&v^-y ■ — ^"T^ffljia) -C60 

&Z7°CX4 y^r^^- hU T^(D#^l/-fe7°^ — ^r^^iir, SeV<DHNO/ 

-f7^; m^i- £ v) isT/i-mmm&mffi&itiZo *<d&, ztibmm*: 

SeV-EGFP (M0I=62.5) £ *KI30#37 < CTm' ^=l^<— h Lfc 0 *felvt\ ^thbim 
mM4bLfrffiCD3te£XFtfLCD28tfZfcXfflffi:l,, 2 0^KlEGFP<7)3§5i W</l-S: 

m*<it 0 sev-EGFPxmmm^fz.i-'f— /«(u^^tii, ^stt^t^tt-s 

CD4*fdfiCD8 T&HJ!&<DEGFP|^44£fflJS&0#J-£i3:, ^^ft35%1;fc{3:50%£ ftofc ( 
HI 9) o L^L&riSfe, UV-T?^Yt:LfciSeV-luci ( i;*^-l'>'=ar ; x-<- bi~^^ N 
Stt^T«^OEGFP(Dat^^A{^tf fltc 0 ^T&fbSeV-luci 1 7 W ~ 
^3 Vb-Cti, Stt'fkO^^irBl^^SeV-EGFP^^fCTlHJia^-r ^3r^-<— h 
-tZ>b\Ztk}?(DV ^SfcteEGFP Lfc ^ £ b , Sti^S LfcTliJ^T'EGFP^ 

*L#>x-hh t^TtbtiZo tstbiz, m@k<D?fefrmmmz, efc^LTv^v^tt^T 

»(e:{SiA/^EGFP^Ab^^ofc (■r-^B§) Ci^^fe, Sfcjf coiES^ 
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T» tSeV-EGFPb<D4 ^*cx.-<~-i/3 ^(D^m^Mir 5^#^^||^(clfeV^ 
SeVfc^T/l'm%mz.1gmirZ>~bnX%Z>4X;XSeV-EGFP (M0I=100) b^^ 

de^-<- h ttih<D]) iy^^L.^mxm^^-mmz7X:x4 ^ 

^CCD3^3J; Tfffl:j)28t7ifcxmWt.V, 2 0^ GFP(7)^m^^^Sl^fc 0 ^oH^-? 

^x(Dimm^-izmmt^titz^ b^h. f-^n. mi&o^-t—^m®. 

Kb*(D£?f£SeV(Dmfc^mm^mm^%mmKte&W£tl-fs HA (entry) (d 

mm-r^m^x^x(D^m^nrc 0 mn\^fcXo\^ mmzixix-m-f 

>*-~^<—bLtimzmik4t-r%b, EGFP||§tt(DCD4;i;fc«:CD8 T»©|J^lt 
^th^th50%&tc.m0%X&^fc o ZtliCttVX, 4°C<D-f^^r^^<—>B^KW^^ 
X37X:X4>*=>.'<—V'rZ>b, EGFPimT»©f>J^{«P^#^^/>bfci ( 
BI10) o 37^T90^O^ V^^^— i^a t9EGFP^ttT^BJja^>S!l^(ift{6^ 

EGFPt^fc:^ b L^^ffiMM^T^J3a«-r-<T^)^^{e:a^^A$tt 

fc 0 £e>^ ^44>fbTM£JEV^#'£\ 30^-37°C-e^^^^-<— M-Sfclt-Cx 
EGFP^T|mJ3SOfiJ^«^^^|^C< 6 ) V^i«^ofc (^— ^Pfc) 0 «A 
(enter) UfcSeV^^ — ^Tlfflfl^^ k^tti £ *b5 £ b fife 9^5 fc&V^ £ 
n -t^O^te, SeVf^^bTM^ftA (enter) i~3 ^ £ /^-e# 3— ;£\ ^ 
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^-V^—>3^ (internalization; ft&fc) Hm^^m^m^^o 
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SEQUENCE LISTING 

<110> DNAVEC RESEARCH INC. 

<120> Method for transducing a gene into T cells 

<130> D3-A0205P 

<140> 
<141> 

<150> JP 2002-310053 
<151> 2002-10-24 

<160> 8 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ' artificially 
synthesized sequence 

<400> 1 

ctttcaccct 10 



<210> 2 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 2 

tttttcttac tacgg 



15 
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<210> 3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

cggccgcaga tcttcacg 18 

<210> 4 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 4 

atgcatgccg gcagatga 18 



<210> 5 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 5 

gttgagtact gcaagagc 18 



<210> 6 
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<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 6 

tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 42 



<210> 7 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 7 

atgcatgccg gcagatga 18 



<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 8 

tgggtgaatg agagaatcag c 
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